This study focuses on interactive multimedia e-learning aims to improve our understanding about the dynamics of e-learning. The objective is to critical evaluate and better understand the interrelationships in the proposed framework between internal, external and the pedagogy dimensions in adoption of interactive multimedia and e-learning. It develops a tool to measure creative user adoption of interactive multimedia and e-learning services by using Partial Least Squares algorithm as the method of estimation and the major analytical tool in this study. Finding of a small scale data sampling of students in United Kingdom indicate that the proposed measurement framework is an acceptable fit with the data. Overall, the findings supply a precise tool for measuring creative user adoption of interactive multimedia and e-learning services, providing further insights for researchers and may provide to guide research and practice in interactive multimedia and e-learning by using communication media.
INTRODUCTION
The need for integrated pedagogical to enhance Interactive Multimedia E-learning Environment (IMEE) has recently emerged as a priority area in supporting creative user. The fusion of various types of media in interactive e-learning environment , particularly for programming tasks, has generated intense interest, both in UK higher education and international (Heilesen & Josephsen, 2008) . Its potential has recently been demonstrated in the context of enhancing technical skills for creative user in virtual world, by the combination of a variety of interactive multimedia application. However, institutions need to understand which factors may influence and attract creative users to adopt Interactive Multimedia E-learning (IME) for learning programming language, so that can support creative users in acquiring technical skills. Pedagogical has been seen as a key factor in successful and one is adopted in the design. In order to understand how educations and institutions can maintain good or successful a priority with creative user and attract them to use IME to learn programming language, diffusion innovation theory (Rogers, 1995) and the 3P model of learning (Biggs, and Moore, 1993) can be used as a basic for this study.
The main aims of this paper are: (1) to better understand the interrelationship among the internal dimension variables, external dimension variables and pedagogical side variables of students on their perceptions regarding the process of IMEE and furthermore on the effectiveness of IME be adapted by creative user, (2) to find out how pedagogical factors can be mediator or moderator the effect of the Internal dimension factors and external dimension factors in the perception of IMEE and furthermore on the effectiveness of IME to be adapted by creative user, (3) to discover which of external dimension factors can best mediate the effects of the student perception (Internal dimension) regarding the process of IME and furthermore on the effectiveness of e-learning to be adapted by creative user, (4) to discover which of pedagogical factors can best mediate the effects of the student perception (Internal dimension) regarding the process of interactive multimedia e-learning and furthermore on the effectiveness of e-learning to be adapted by creative user, (5) to discover which of external dimension factors can best mediate the effects of the student perception (Internal dimension) regarding the process of interactive multimedia e-learning and furthermore on the effectiveness of e-learning to be adapted by creative user and (6) to understand more the dynamics of IME and find out how these factors can be different across different systemic level contexts.
Our interest is to explore the design of robust instrument from a blend of theories of technology models and trust for measuring creative user adoption of e-learning services. Thus, the rest of this paper is organized as follows: First section focuses on the related theories of adoption, primarily via a literature review examining technology acceptance models, Pedagogy in elearning and online environment studies. This is then followed by an introduction to the measurement model intended for the purposes of this study. Then the explanation and justification of the research method is presented. Finally, we conclude the study's overall findings followed by a discussion and future work for both practitioners and researchers respectively.
THEORETICAL FOUNDATION
This section aims to obtain the key internal, external and pedagogical determinants in order to create a strong tool. This research proceeds primary with the most commonly established theoretical models in the literature of IT acceptance and pedagogical framework followed by interactive multimedia and e-learning related studies.
The theoretical comes up to technology acceptance consist of the Diffusion of Innovation Theory (DOI), Technology Acceptance Model (TAM), and the Theory of Causal Layered Analysis (CLA). The research builds on these to classify the related determinants of the adoption phenomenon and lead the research to the design of a well build up tool.
Adoption of Interactive Multimedia and E-Learning
Rogers' modelled a useful framework for studying the adoption process. Many studies of diffusion found that the way targeted adopters perceive the attributes of an innovation is critical and that these perceptions account for 49-87% of the variance in whether or not they adopt. Five significant concepts in the perceived attributes of innovations are (Rogers, 1995) :  Relative advantage: represents the additional benefit offered by the innovation in comparison with the existing offer on the market. The degree of relative advantage is often expressed as economic profitability, social prestige, and other benefits.
The 3p Model: Learning Experiences, Process and Effectiveness Model
The 3P model of learning been developed by Biggs and Moore (1993) . The 3P's stand for presage, process and product. The pre-existing student variables and contextual and situational issues are the main components of presage section. Student's perceptions regarding their learning environment are assessed under the process part. These perceptions influence students' preferences of learning strategies and how these approaches are implemented. The performance outcomes of the students in the product section (Biggs, Moore, 1993) . Examples of representative variables are illustrated in Table  1 , that can be used in learning models within each part. (Inayatullah, 2003) . Current study centers around the combination of pedagogical strategies Ryberg (2007) , with the external dimension that can be measured and quantified, and an internal dimension, the perception, that is relative to individual (Heilesen, Josephsen, 2008) . We believe that these three dimensions influence student perceptions regarding the process of learning environment and furthermore on the effectiveness IMEE which is shown in the IME Adoption Model as in Fig. 1 . To investigate factors that have influenced creative user's adoption decision, we focus on three major dimensions as the central construct; namely: 1) Internal dimension, 2) External dimension and 3) Pedagogical side.
Figure: 1 The Core Hypothesized Framework
Internal dimension: For the internal dimension, current study adapted Biggs' three constructs, student variables, prior knowledge, intellectual capability (IC) and ability, to match internal dimension on current research framework. We call our modified constructs (1) prior educational and knowledge (2) skills and experiences, and (3) characteristic of the student and ability. Learning approach as a wide concept to cover a broad range of more student centred learning approaches that feature processes of enquiry, and with a focus on critical knowledge production and distribution, experientially based pedagogy favoring learning as knowledge construction through collaboration in groups and through problem-orientation rather than the acquisition of a given body of knowledge ( Ryberg, 2007) .
We believe that these four constructs influence student perception regarding the process of IMEE and furthermore on the effectives of IMEE which is shown in detailed pedagogy strategy of IME adoption model. Thus, the following hypothesis is posted:
H3: Pedagogical dimension with internal and external dimensions will significantly influence on the perception of the learning environment, furthermore, in the effectiveness of the IMEE.
H4: Pedagogical dimension will significantly moderator the internal and external dimensions on the perception of the learning environment, furthermore, in the effectiveness of the IMEE.
H5: Pedagogical dimension will significantly mediator the internal and external dimensions on the perception of the learning environment, furthermore, in the effectiveness of the IMEE to be adapted by creative user.
RESEARCH METHOD
The Construction of Research Tool A questionnaire, the IME Questionnaire (IMeLQ), was developed by the researchers for use in this research to gather data on creative user adoption of IMEE for empirical analysis. It contained closed-ended Likert five-point scale items 1 (Completely disagree) to 5 (Completely agree), open-ended question items and demographic items. The chosen constructs were operationalized using validated items from previous studies. These items were adapted for e-learning services. Therefore, the IMeLQ contained the following four main parts: (1) Internal Dimension, (2) Pedagogical, (3) External Dimension (4) Demographic Information. Based on these suggestions of prior studies, the current research succeeded in having thirty three usable observations from students at DMU. The aim of this stage was to check the reliability of its instrument and prove its clearness and the meaningfulness of its items. The accepted cut-off value for reliability should be equal or greater than 0.50 or above 0.70. Results showed all the constructs exceeded the threshold value of 0.70, except friend influence and self-efficacy, which scored 0.66 and 0.64 respectively, which is still considered an adequate level of reliability. Consequently, it can be confirmed that the instrument is reliable and ready for the main study.
THE CONFIRMATORY STUDY

Data Collection
There are four parts in the questionnaire; part A, respondents were ask to rate their perception, about IME usage, that is relative to individual using five point As evidenced in the pattern matrix reported in Table 2 , the first component is correlated with the first four items while the third one is formed by the sole IN_10 variable. In the three-componential space, the communality of IN_9 is quite low thereby betraying insufficient quality of representation. Moreover, the loading of IN_4 onto the first component is on the verge of practical significance with respect to sample size. However, the items were not removed because the more cogent PLS estimation verdict is pending.
PLS Estimation of Mediation Model 1 First step:
The estimated model was a model wherein only first-order constructs were specified. Thus, instead of being regressed on the second-order constructs, namely communication and mediation, the dependent constructs were regressed on the first-order dimensions thereof. The estimation was carried out using the Partial Least Squares (PLS) Algorithm with the centroid weighting scheme inasmuch as it proved to be best suited for the detection of small effects purportedly involved in the two rival research models to be estimated, especially moderation effects and, to a lesser extent, indirect effects. The measurement mode was specified as reflective (mode A) within all blocks, as the indicators consist of attitudinal data. The package plspm of the R software environment was used for the purposes of the first-step estimation because of the data management facilities, while the SmartPLS software was used during the second step on account of its moderation effects utilities. 
)) and/or unidimensionality (appraised through the second Eigen value (Must be smaller than 1 and possibly much smaller that the first one) of the spectral analysis).
In order to gauge the extent to which the inverse items are the source of the above mentioned psychometric defects, Table 4 exhibits the loadings of the original items, as well as their standard errors and 95% confidence intervals obtained through resembling (bootstrap 1000 replications). Table 6 , together with their standard errors and associated t-statistics obtained through resembling (bootstrap 1000 replications). Bidirectional significance tests were used for the sake of testing statistical significance. Coefficients significant at the 5% level are marked with double asterisks while coefficients significant at the 10% level are marked with an asterisk. Furthermore, direct effects that are either statistically significant or on the verge of statistical significance are highlighted in bold. Table 6 that amongst the hypothesized effects on POLE, only the effects of COM, MF and VI are statistically significant (at the 5% conventional level). Although they did not achieve formal statistical significance, the effects of PRI and MED are roughly significant at the 10% level. Therefore, MED and PRI can be considered salient predictors of POLE, since augmenting the bootstrap replications is likely to reduce the standard errors of their effects, thereby conducting to their achieving statistical significance. All salient effects are positive and moderate in magnitude (ranging between 0.15 and 0.30), except for MF whose effect is negative. In turn, POLE exerts a significant moderate positive impact on LO, together with COM, LT and VA. Finally, LO AF and ID positively and significantly affect ADOPTE, whereas TR influences it negatively.
It appears from
With respect to the partial mediation theory underlying Model 1, it is noteworthy that POLE affects LO, which in turn affects ADOPTE, whereas POLE does not affect ADOPTE directly. This allows us to conjecture that LO may mediate completely mediate the effect of POLE on ADOPTE and that POLE may not only mediate the effects on LO but also the impacts on ADOPTE. Such conjectures needs further evidence to be sought in the subsequent analysis.
In order to check the plausibility the hypothesis of the meditational role of POLE underpinning Model M1, Table 6 reports estimates, standard errors and t-statistics of total effects. Total effects that are significant at the 5% level are marked with double asterisks while those significant at the 10% level are marked with an asterisk. Furthermore, total effects that are either statistically significant or on the verge of statistical significance are highlighted in bold. Table 7 reports estimates, standard errors and t-statistics of total effects. Total effects that are significant at the 5% level are marked with double asterisks while those significant at the 10% level are marked with an asterisk. Furthermore, total effects that are either statistically significant or on the verge of statistical significance are highlighted in bold. To assess the partial mediation, we ought to focus on the total effects involving the mediation of POLE. In this respect, Table 7 shows that the total effects of COM, LT, VA and VOL on LO are either significant or on the verge of significance. Besides, these total effects are different from the associated direct effects. Consequently, POLE can be said to mediate the impacts of COM, LT, VA and VOL on LO. In the case of VOL mediation is complete since VOL does not influence LO directly. Likewise, while POLE does not influence ADOPTE directly, its total effect thereon is significant at the 10% level, which vouches for the complete mediation role of LO in the relationship between POLE and ADOPTE, since POLE influences LO which influences ADOPTE. As a consequence of POLE influencing ADOPTE indirectly, not only does POLE mediate the effects between external, internal and pedagogical factors on LO, but it also mediates their impacts on ADOPTE. Thus, it should come as no surprise that the total effects of AF, ID, TR and VA on ADOPTE are significant and different from the associated direct effects. Hence the mediation role of POLE in these relationships, mediation being complete in the latter case. The only difference between the twain models lies in the specification. In fact, moderating effects were estimated based on the product indicator approach proposed by Chin, et.al, (1996) Table 8 shows that the variables which influence LO directly and linearly are COM and VA. Likewise the variables which influence ADOPTE directly and linearly are AF, ID, TR and LO, with the effect of TR being negative. On the other hand, it turned out that AB, ID, RD and SN exert a nonlinear effect on LO, in the sense that their impact thereon is moderated by POLE. Table 9 reports r squares in the two rival models. It reveals that while the two models explain quite the same amount of variance of ADOPTE (which should come as no surprise since this dependent variables is regressed on the same predictors in both models), model 2 explains a fairy greater proportion of the variance of LO than its counterpart. Hence the superiority model 2 in terms of explanatory power. Table 10 reports cross-validated redundancies in the two rival models. Not are the redundancies greater for both LO and ADOPTE in model 2 than their counterparts in model 1, but the redundancy of ADPTE in model 1 is also negative, which betrays serious problems in terms of goodness of fit. Table 11 reports cross-validated communalities in the two rival models. It reveals that the cross communalities for all latent variables are greater, sometimes by far, in model 2 than their counterparts in model 1. Thus, it appears that model 2 outperforms model 1 in terms of all goodness-of-fit criteria. Model 2 can therefore be said to provide a better fit to the data than model 1. As a result, it can be concluded that in the relationship between external, internal and pedagogical factors and LO, POLE is a moderator rather than a mediator.
RESULTS
As
CONCLUSION AND FUTURE WORK
While we used a combination of extended frameworks in this research, the interesting results were found about the research framework that combines the modified innovation diffusion theory (IDT) in conjunction with modified version of the Biggs and Moore model both in the earlier study in addition to this research.
The current research activity been extend the study of e-learning by concentrating on learning where mixed modes were taken into account. In addition a mixture of types of technological software solutions for interactive multimedia and e-learning were investigated (e.g. Wikis, Blogs, Skype). In other words, does the use of interactive multimedia and e-learning tools moderate the presage and learning outcome relationship?
As indicate the students in this research were undergraduate and graduate students experiencing their perspective of interactive multimedia and e-learning environment.
Hence it would be interesting to examine and test the role of moderating interactive multimedia and e-learning in the extended framework when the undergraduate and graduate students have more experience with interactive multimedia and e-learning. 
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